Hemodialysis is a common clinical treatment in ESRD patients. It has the following advantages: effective removal of water and small molecules, rapid relief of emergency complications of uremia such as high concentrations of potassium, acidosis, heart failure, long-term operation, and essential preparation before kidney transplantation. However, because of its limitation in removal of medium-sized molecules, long-term hemodialysis often results in the accumulation of molecules in the body that lead to further symptoms. These include increased body cavity effusion, and secondary amyloidosis among others. Long-term hemodialysis is not suitable for the patients with conditions including severe hypertension, cardiovascular disease, diabetes, poor condition of blood vessels, and severe bleeding tendency [1] .
Peritoneal dialysis (PD) is increasingly becoming the preferred method for dialysis of ESRD patients because it helps protect residual renal function, results in relatively stable hemodynamics, and involves easy operation. However, dialysis programs in different countries and regions are different. Daily 4 × 2 L dialysate CAPD programs are currently used in European countries and most parts of China. We need to change the traditional mode of CAPD because of its low efficiency in removal of small molecules, high incidence of malnutrition, high risk of peritoneal infection, and peritoneal ultrafiltration failure after 2-3 years dialysis in patients who undergo CAPD treatment. DAPD may be used for maintenance of peritoneal dialysis patients with different dialysis doses according to specific circumstances in order to obtain satisfactory clinical effects.
Material and methods

Patients
The patients in this study were treated in our department from 2000 to 2011 for ESRD. They all clearly had no history of mental illness or physical disabilities. Their primary diseases were glomerulonephritis, diabetic nephropathy, lupus nephritis, chronic pyelonephritis, arteriosclerosis, or interstitial nephritis. The study was approved and registered by the Naval General Hospital of PLA and our institutional ethics committee approved the relating screening, treatment, and data collection from these patients. All subjects signed a written informed consent form. All works were undertaken following the provisions of the Declaration of Helsinki.
Dialysis treatment
Continuous ambulatory peritoneal dialysis (CAPD)
A double piping dialysis machine (Baxter, Deerfield, IL, USA) was used for peritoneal dialysis. Glucose was the dialysate penetrant. According to the patient's condition, different concentrations of 1.5%, 2.5%, or 4.25% were used. The dialysis dose was 8 L. Four exchanges were conducted and left in the abdomen at night. CAPD can improve renal failure complications, such as blood pressure adjustment, regulation of acid-base balance and electrolyte disorders.
Daytime ambulatory peritoneal dialysis (DAPD)
The dialysis machine, dialysate penetrant, and concentrations were the same as for CAPD. A range of 4-8 L dialysis was conducted during the daytime, exchanged 2-4 times every 3-4 h for the dialysis with a dry peritoneal cavity at night. End-stage renal failure complications were treated and symptoms improved.
Hemodialysis (HD)
The Seldinger technique was used in HD with an area of 1.3-1.5 m 2 polysulfone membrane dialyzer. Blood flow 200-350 ml/min and dialysate flow 500 ml/min using standard bicarbonate dialysis as the dialysate penetrant. It was conducted three times a week, and the duration of dialysis was 12-15 h/w.
Physiological indicators
Patient's body weight, daily ultrafiltration volume, daily urine volume, blood pressure were monitored and the blood biochemical parameters, peritoneal fluid routine were tested every month. The dialysis sufficiency [2, 3] (Kt/V (week) and Ccr), nutrition status (SGA and sALB), control over complications including hemoglobin (Hb), carbon dioxide combining power (CO 2 CP), serum potassium (K + ), serum calcium (Ca 2+ ), serum phosphorus (P-), free parathyroid hormone (iPTH), level of blood pressure controlling status (mean arterial blood pressure, MAP), and abdominal infection rate were monitored and compared.
The daily life ability was evaluated using the Barthel index (BI). The degree of depression was scored using the Hamilton Depression Scale (HAMD).
Statistics
The experimental data are expressed as means ± SD. Variance analysis was used for the comparison of the interclass mean values. The mean comparison between the groups was tested by ANOVA, and the comparison between two groups was analyzed using a t test or χ 2 test. A p < 0.05 was considered statistically significant.
Results
Long-term clinical effects comparison of CAPD and DAPD treatment
Thirty-two outpatient or hospitalized patients subjected to peritoneal dialysis in our hospital were selected and then randomized into group A (n = 16) or group B (n = 16). Group A patients were treated using the standard CAPD treatment, the volume for dialysis per day was 8 L, four exchanges were conducted, and left in the abdomen at night. Group B patients were treated using the DAPD, using a volume of 8 L and conducted during the daytime for the dialysis with the peritoneal cavity left dry at night. No statistical differences were found between group with respect to age, sex, weight, height, type of disease (percentage of nondiabetic) (p > 0.05) (data is not shown).
When patients started their own mode of dialysis, we collected the relevant data and information ( Table 1) . We evaluated the adequacy of long-term peritoneal dialysis by Kt/V (weeks), and Ccr. We assessed patient nutritional status based on the incidence of malnutrition (SGA), serum albumin level Treatment for end-stage renal failure (sALB), and observed disease control including the complications of chronic renal failure using a variety of indicators, including Hb, CO 2 CP, K + , Ca 2 + , P-, and iPTH. Assessment of daily living skills was conducted using the BI and depression was evaluated using HAMD scores. The results showed that there are no significant difference (p > 0.05) in these index between A and B groups.
When the patients were treated continuously for 5 years (60 months), the above relevant data were compared ( Table 2 ). Some patients in Group A were unable to continue treatment by CAPD or DAPD. Such patients were excluded and no longer observed or compared. However, the CAPD treatment time was recorded. Most patients were able to continue treatment by DAPD in group B. There was no significant difference (p > 0.05) in residual urine volume, daily dialysis ultrafiltration, dialysis adequacy (Kt/V (weeks), Ccr), or complications controls (level of CO 2 CP, K + , Ca 2+ ) between patients in groups A and B. Patients in group B were much better than group A in nutritional status, control of some complications of chronic renal failure such as the level of Hb, P-, iPTH, mean arterial blood pressure, the rate of abdominal infection, dialysis duration, the employment rate, BI, and HAMD (p < 0.05).
Long-term clinical effects comparison of HD and DAPD treatment
Forty-six outpatient or hospitalized patients with final stage renal failure in our hospital were randomized into group A and group B, 23 patients were included in each group. Group A patients were treated using HD (including conventional HD, hemodiafiltration (HDF), hemoperfusion (HP) and other methods, dialysis was conducted three times a week, and the duration of dialysis was 12-15 h/w; group B patients were treated using a DAPD method, the volume of consumed dialysate was 6-8 L per day, the time for exchanging each bag of peritoneal dialysis fluid was 3-4 h, with a dry peritoneal cavity at night. No statistical differences in age, sex, weight, height, type of disease (percentage of nondiabetic) were observed (p > 0.05) (data is not shown).
When patients start their own mode of dialysis, the relevant data and information was collected ( Table 3) . The results showed that there was no significant difference (p > 0.05) in the adequacy of long-term peritoneal dialysis; the nutritional status; the disease control situation of complications; BI and HAMD between A and B groups. Ccr express the total rate of creatinine clearance in peritoneal dialysis patients, including residual renal creatinine clearance (Crcr) and peritoneal creatinine clearance (Cpcr). *Two groups were compared using Fisher's exact test. , P-, mean arterial blood pressure, abdominal infection rate, survival rate, or dialysis duration. Patients in group B had a higher iPTH, employment rate, and lower annual medical costs than group A. The difference was statistically significant (p < 0.05).
Long term clinical effects comparison of patients undergoing DAPD at different dialysis doses
Fifty-two patients who underwent peritoneal dialysis at our outpatient clinic or in our hospital for more than 5 years were selected to join in the study; they are divided into three groups (A, B, and C) according to the dose of daily dialysis. There were 17 patients in group A with a dialysis dose of 4 L, 19 patients in group B with a dialysis dose of 6 L, 16 patients in group C with a dialysis dose of 8 L, and the exchange time for every bag of dialysate was 4 hours. All of the patients were fasted during the night. There were no statistical differences between the groups in age, sex, weight, height, type of disease (percentage of nondiabetic) (p > 0.05) (data is not shown).
When patients were treated continuously for 3 months, the related index relevant data were compared ( Table 5 ). The residual urine volume was statistically significant different between the 3 groups (p < 0.05) with a decreasing urine volume in the order C>B>A. There was no significant difference (p > 0.05) between groups in dialysis adequacy (Kt/V (weeks), Ccr), nutritional status (SGA, sALB), complications control, blood pressure, BI, or HAMD. When the patients were continuously treated for 5 years (60 months), the relevant index data described above were compared ( Table 6 ). All of patients had a good quality of life. The residual urine volume remains statistically different between the 3 groups (p < 0.05) with a decreasing volume in the order C>B>A. The dialysis adequacy was much lower in group A patients (p < 0.05). There was no significant different between groups B and C (p > 0.05). There is no significant difference in nutritional status between patients in groups A and B (p > 0.05), but their status was much better than that of patients in group C (p < 0.05). There was no significant difference in abdominal infection rate between patients in groups A and B (p > 0.05), but the rate was much higher than that of group C patients (p < 0.05). There were no significant differences in the complications control, blood pressure, and BI between the groups (p > 0.05). The HAMD score for patients in group C was higher than that of patients in groups A and B (p < 0.05).
Discussion
Only 10% of the total number of dialysis patients underwent PD treatment. Limitations, side effects, and economic factors were the main rational for the long-term application.
The patients subjected to long-term DAPA were able to obtain satisfactory clinical therapeutic efficacy. They could maintain nutritional status, control complications, regulate blood pressure, and had a reduced infection rate and other aspects in comparison with HD or CAPA patients. The treatment was advantageous in reducing degree of depression in dialysis patients, ensuring better life quality, alleviating economic burden, and other aspects. The dose of dialysis needs to be adjusted for different individuals to achieve satisfactory clinical effects.
Through long-term observation, DAPD with an individualized dialysis dose mode is better than other modes of treatment. A dry peritoneal cavity at night protected abdominal peritoneal mesothelial cells by the dialysate. The cells are self-repairing. DAPD can delay the peritoneal failure, improve the abdominal internal organ function, reduce fluid retention, and the adverse effects on the patient's gastrointestinal tract. Thus, DAPD increases the patients' appetite, digestion, and absorption capacity. The DAPD patients have a good nutritional status and quality of life. Stability of the cardiovascular system improves the patient's nutritional status and resistance [4] , reduces medical costs, and the economic pressure incurred by the treatment. Therefore, patients are more willing Comparison with A group p < 0.05, Ccr total rate of creatinine clearance in peritoneal dialysis patients, including residual renal creatinine clearance (Crcr), and peritoneal creatinine clearance (Cpcr). to accept the dialysis method and patient compliance improves. Many studies suggest that anxiety and depression are common in uremic patients [5] [6] [7] . DAPD with an individualized dialysis dose mode can alleviate depression and economic pressure. DAPD can also reduce the psychological and mental stress caused by end-stage renal failure.
Using this model, most PD patients have been on treatment for more than 10 years, and this therapy is still continued. The majority of patients with more than 5 years treatment have maintained a satisfactory clinical outcome. We recommend that peritoneal dialysis as the first choice in the developing regions and countries where the medical level is inequitable, medical conditions are limited, the development of dialysis is not universal.
The authors have no conflict of interest to report.
